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(54) NOVEL BENZODIOXOL DERIVATIVE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the subject, nave! benzodloxol 
derivative that has the affect of inhibiting peroxide lipids and is useful as a 

rtiadicirie, cosmetic and chemical or the like. 

SOLUTiOM: This compound is represented by the formula [R1 is H, a lower 
all^yl; at least one of R2 and R3 is an aromatic ring, a hetero ring (the 
benzofuran ring is removed) and the remaining Is H], typically 5-phenyH6- 

hydroxy"4-raethoxy-1,3 -benzodioKol. The compound of tlie fopTnu!a, in the 
case of the typical compound, Is prepared by halogenating 4-methoxy~ 
6-hydroxy-1 ,3- benzodioxol to form 5-bromo-4-methoxy-6-hydroxy^ 
1 ,3-benzodioxo!, protecting the hydroxy! group, then foitowed by deprotection. 
This compound is ussftil as a therapeutic agent for cancers, arterioseierosia, 
Parldnson's disease or the like. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which industry belongs] This invention relates to a new benzo JIOKI sole 
derivative. It is related with the still more detailed new benzo JIOKi sole derivative which has 
peroxylipid depressant action with this invention useful to an antioxidant action, medical 
supplies, etc. 

[0002] 

[Description of the Prior Art] In recent years, the expectation for an antioxidant is growing as 
cancer, arteriosclerosis, Parkinson's disease, diabetes meliitus, inflammation, and drugs that 
the relevance of phenomena, such as aging, and oxidation reaction in the living body is 
pointed out further, and can control an oxidation mechanism in the living body. 
[0003] 

[Problem to be solved by the inventionJAn object of this invention is to provide the benzo JIOKI 
sole derivative which has peroxylipid depressor effect. Although the compound 1 shown by the 
following formula (2) Is found out as a substance which protects hemolysis of red corpuscles 
from yeast (J. Am.Chem. See., 80, 385-389, 1958), there is no example of a report about the 
peroxylipid depressor effect of a benzo JIOKI sole derivative. 
[0004] 

[Chemical formula 2] 




[0005] 
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[Means for solving problemjit searches for the character of the compound obtained by this 
invention's finding out peroxylipid depressor effect to a benzo JIOKI sole derivative, and 
compounding the intermediate field and these derivatives by organic synthesis, and the new 
derivative which has a high antioxidant action (peroxylipid depressant action) is provided. This 
invention is a general formula (1). 
[0006] 

[Chemical formula 3] 



HQ 




The benzo JIOKI sole derivative expressed with [the arbitrary substituents as which R1 is 
hydrogen or a low-grade alkyi group, either [ at least J R2 or R3 are an aromatic ring or 
heterocycle (except for a benzofuran ring) here, and the remainder is chosen from hydrogen], 
and its salt are provided. 
[0007] 

[Mode for carrying out the InventionJThis invention is explained in detail below. The "low-grade 
alkyI group" as used in this invention means the straight chain shape to eight carbon numbers, 
the shape of a branched chain, or annular. In this Invention, "an aromatic ring or heterocycle" 
means the functional group permitted on Organic Chemistry Division, and they are those 
substituents objects, such as a phenyl group, a naphthalene group, a thiophene group, a franc 
group, a pyridine group, and a benzothiophene group. The salt of this invention compound 
means the salt permitted on medicine manufacture study, and they are sodium salt, potassium 
salt, calcium salt, ammonium salt, and an aluminum salt. The benzo JIOKI sole derivative of 
this invention is a new substance, and is useful as a chemical which has peroxylipid 
depressant action and is used for drugs, cosmetics, a coal chemical product, etc. The 
manufacturing method is obtained under palladium catalyst existence by using the synthetic 
method which considers carbon-carbon bonding which used the halogenation benzo JIOKI 
sole object, the organic boron acid, or the organic tin reagent as a key reaction. An 
embodiment explains the details of the manufacture, 

[00Q8]it is carried out by check that there is peroxylipid depressant action in a benzo JIOKI 
sole derivative by this invention, and it is also checked that a new benzo JlOKI sole derivative 
of this invention has the outstanding peroxylipid depressant action. Therefore, a new benzo 
JIOKI sole derivative of this invention is useful as a remedy of many diseases considered that 
a hyperoxidation reaction in the living body Is Involving, for example, cancer, arteriosclerosis, 
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Parkinson's disease, diabetes mellitus, and infiammation. A compound of this invention can be 
made Into orally administered drugs, such as various kinds of pharmaceutical forms 
manufactured according to idiomatic pharmaceutical preparation technology, for example, 
powder medicine, a granule, a tablet, a giycocalyx agent, ampule, and a capsule, hypodermic, 
intramuscular or an intravenous administration agent, a suppository, etc. for this purpose. 
Additive agents, such as the usual extender, a binding material, disintegrator, a pH regulator, 
and a resolvent, can be used for the above-mentioned phamnaceutical preparatlon-lzation. 
[0009]Although a dose to a therapy patient of a new benzo JIOKI sole derivative of this 
invention may be changed according to a kind, a state, etc. of a patient's age and an illness, it 
can usually prescribe 10-6000 mg per day for the patient in 1 to several steps to an adult. 
[0010] 

[Working exampleJAn embodiment explains this invention. An embodiment is one mode of 
enforcement and does not limit this invention. 

[0011](Embodlment 1) Composition of a 5-phenyl-6-hydroxy-4-methoxy-1 ,3-benzo JIOKI sole 
(compound 2) [0012] 
[Chemical formula 4] 




[0013]They are acetic acid (13.9 mL) and dichloromethane (5.58.) about a synthetic 4- 
methoxy-6-hydroxy-1 ,3-benzo JIOKI sole (2.78 g-16.5 mmol) of a process 1 5-bromo-4- 
methoxy-6-hydroxy-1 ,3-benzo JIOKI sole. It dissolved in mL) and agitated at 0 **. A 
dichloromethane (5.58 mL) solution containing bromine (0.864mL. 16.3 mmol) was dropped 
there. After 1-hour churning and reaction **** were opened in ice water at a room temperature, 
and ethyl acetate extracted. Saturated sodium bicarbonate water and a saturation salt solution 
washed an organic layer one by one, and it dried and condensed with anhydrous magnesium 
sulfate. Silica gel column chromatography (a developing solvent; hexane : ethyl acetate =4:1) 
refined residue, it recrystallized with isopropyi ether and the crystal 3.4g (83%) of a mark 
compound was obtained. The melting point of 77.3 - 78.7 **. 1H NMR (DMS0-d6, 400 MHz) 
delta 4.07 (3H, s, CH3), 6.0 (2H, m, CH2 ), 6.46 (1H, s, Ar-H ), 8.26 (1H, s, OH). 
[001 4] Process 2 The 5-bromo-4-methoxy-6-hydroxy-1,3-benzo JIOKI sole (2.55 g, 10.32 
mmol) obtained by the synthesizing process 1 of the 6-benzyloxy 5-bromo-4-methoxy-1,3- 
benzo JIOKI sole, it dissolved in dimethylformamids 5 mL and was dropped at the 
dimethylformamide (2.5 mL) suspension containing sodium hydride (416 mg, 10.4 mmol) 
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under churning at 0 **. After churning and benzylbromide (1 .25 ml, 1 0.5 mmol) were added for 
30 minutes at the room temperature, and it agitated for 30 minutes at the room temperature 
further. The reaction mixture was opened in ice water and ethyi acetate extracted. Saturated 
sodium bicarbonate water and a saturation salt solution washed the organic layer one by one, 
and it dried and condensed with anhydrous magnesium sulfate. Silica gel column 
chromatography (developing solvent; hexane : ethyi acetate =4:1) refines residue, a mark 
compound is made into an oily matter, and it is 2.78 g. It obtained (80%). 1HNMR 
(CDCI3,400MHz) delta 4.07 (3H, s, CH3), 5.06 (2H, s, CH2 ), 5.90 (2H, s, CH2), 6.34 (1H, s, 
Ar-H), 7.3-7.5 (6H, m, Ar-H). 

[0015]Process 3 The 6-benzyloxy 5-bromo-4-methoxy-1,3-benzo JIOKI sole obtained by the 
synthesizing process 2 of the 5-phenyl-6-hydroxy-4-methoxy-1,3-benzo JIOKI sole (300 mg, 
0.89 mmol), Phenylboric acid (119 mg, 0.98 mmol), a tetrabutylammonium star's picture (287 
mg, 0.89 mmol), Water 2mL was added to palladium acetate (4 mg, 0.018 mmol) and 
potassium carbonate (307 mg, 2.22 mmol), and it agitated at 90 ** for 1 hour. The reaction 
mixture was opened in IN chloride, and ethyl acetate extracted. Water and a saturation salt 
solution washed the organic layer one by one, and it dried and condensed with anhydrous 
magnesium sulfate. Silica gel column chromatography (developing solvent; hexane ; ethyl 
acetate =20:1) refined residue. The maric compound was made into the oily matter and 
obtained 241 mg (81%). 1HNMR (CDCI3,400MHz) delta3.81 (3H, s. CH3), 4.85 (2H, s, CH2), 
5.92 (2H, s, CH2) . 6.38 (1H, s, Ar-H) , 7.1-7.4 (10H. m, Ar-H) . MS (El) m/z 334 (M+. 100%), 
243, 213, 91. 

[0016]Process 4 The 5-phenyl-6-benzyloxy 4-methoxy-1 ,3-benzo JIOKi sole (200 mg) 
obtained by the synthesizing process 3 of the 5-pheny!-6-hydroxy-4-methoxy-1,3-benzo JIOKI 
sole is dissolved in ethyl acetate (lOmL), Pd-C (20 mg) was added 10%, and at the room 
temperature, it agitated overnight and hydrogenated. The reaction mixture was filtered and 
condensed- Silica gel column chromatography (developing solvent; hexane : ethyl acetate 
=5:1) refined residue, it recrystalllzed with petroleum ether, and 136 mg (93%) of crystals of 
the mark compound were obtained. The melting point of 88.1 - 89.4 **. 1 HNMR 
(CDCI3.400MHZ) delta3.83 (3H, s, CH3), (1H. brs, OH) 4.78 5.91 (2H. s, CH2), 6.31 (1H, s, Ml 
H) 7.32-7.34 (2H, m, Ar-H) , 7.37-7.41 (1H, m, Ar-H) , and 7.46-7.50 (2H, m, Ar+l). MS(Ei) m/z 
244 (M+. 100%). 199. 171. 115. 

[0017](Embodiment 2) Composition of a 5-(4-methoxypheny)-6-hydroxy-4-methoxy-1,3-benzo 
JIOKI sole (compound 3) [0018] 

[Chemical formula 5] 
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[0019]The mark compound was obtained like Embodiment 1 except using 4-methoxypheny 
boric acid instead of the phenyiboric acid of Embodiment 1 . The melting point of 83.0 - 83.8 **. 
1HNMR (CDCI3,400MHz) deltaS.SS (3H, s. CH3) , 3.85 (3H, s, CH3) 4.79 (1H, brs, OH). 5.90 
(2H. s, CH2), 6.30 (1H. s, Ar-H) , 7.00-7.02 (2H, m, Ar-H) . and 7.23-7.25 (2H, m, AMH). MS(EI) 
m/z 274 (M+, 100%), 259, 229. 201. 145. 

[0020]{Embodiment 3) Composition of a 5-(4-methylphenyi)-6-hydroxy-4-methoxy-1.3-benzo 
JIOKI sole (compound 4) [0021] 
[Chemical formula 6] 



fkm ^ ■ o; 

0-^ (5) 

[0022]The mark compound was obtained like Embodiment 1 except using 4-methylphenyl 
boric acid instead of the phenyiboric acid of Embodiment 1. The melting point of 124.8 - 126.6 
**. 1HNMR (CDCI3,400MHz) delta2.40 (3H, s, C HS ), 3.83 (3H. s. CH3) 4.80 (1H. brs, OH), 
5.90 (2H, s, CH2), 6.30 (IN, s, Ar-H ). 7.20-7.22 (2H. m. AMH). and 7.28-7.30 (2H, m, AMH). 
MS(EI) m/z 258 (M+, 100%), 243, 213, 185, 129. 

[0023](Embodiment 4) Composition of a 5-(4-biphenyl)-6-hydroxy-4-methoxy-1,3-benzo JIOKI 

sole (compound 5) [0024] 
[Chemical formula 7] 



[0025]The mark compound was obtained like Embodiment 1 except using 4-biphenyl boric acid 
instead of the phenyiboric acid of Embodiment 1. The melting point of 141.8 - 143.5 **. 
1 HNMR (CDCI3,400MHz) delta3.87 (3H, s, CH3). (1H, brs, OH) 4.86 5.91 (2H, s, CH2), 6.33 
(1H, s, ANH) 7.35-7.41 (3H, m, Ar-H) , 7.44-7.48 (2H. m, Ar-H ), 7.63-7.65 (2H, m, AMH), 7.68- 
7.71 (2H. m, Ar-H) . MS(EI) m/z 320 (M+, 100%). 275. 247. 191. 
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[0026](Embodiment 5) Composition of a 5-(3-m8thoxypheny)-6-hydroxy-4-methoxy-1,3-benzo 
JIOKl sole (compound 6) [0027] 
[Chemical formula 8] 

HO 

H3C0'' 

[0028]A mark compound was obtained like Embodiment 1 except using 3-methoxypheny boric 
acid instead of phenylboric acid of Embodiment 1. 1HNMR(CDCI3,400MHz) delta 3.83 (3H, s, 
CH3) , (3H, s, CH3) 3.84 4.86 (1H. brs. OK). 5.91 (2H, s, CH2) 6.31 (1H, s. fi^, 6.86-6.95 
(4H, m, Ar-H) , and 7.40 (1H, dd, and J = 7.9, 7.9 Hz Ar-H) . 

[0029](Embodiment 6) Composition of a 5-(4-trifluoro methyIphenyl)-6-hydroxy-4-methoxy-1,3- 
benzo JIOKl sole (compound 7) [0030] 
[Chemical formula 9] 



(8) 

[0031JA mark compound was obtained like Embodiment 1 except using 4-trifluoromethyl 
phenylboric acid instead of phenylboric acid of Embodiment 1. 1 HNMR(CDCI3,400MHz) delta 
3.85 (3H, s, CH3) . 4.62 (1H. brs, OH), 5.91 (2H, s. CH2) , 6.30 (1H, s, AtH), 7.30-7.37 (4H, m, 
Ar-H). 

[0032](Embodiment 7) Composition of a 5-(3,4-dimethoxyphenyl)-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKl sole (compound 8) [0033] 
[Chemical formula 10] 

^W-^l HO 

HsCO- ^' o 

[0034]A mark compound was obtained like Embodiment 1 except using 3,4- 
dimethoxyphenylboric acid instead of phenylboric acid of Embodiment 1 . 1HNMR 
(CDCI3,400MHz) delta 3.85 (3H. s, CH3) , (3H, s, CH3) 3.88 3.93 (3H. s, CH3) , (1H. brs, OH) 
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4.88 5.90 (2H, s, CH2), 6.31 (1H, s, ANd) 6.83 (1H, d. J = 1.9 HzAr-H), 6.88 (1H. dd. and J = 
1.9, 8.0 Hz Ar-H), 6.98 (1H, d, J = 8.0 Hz Ar-H). 

[0035](Embodiment 8) Composition of a 5-(3,4,5-trimethoxyphenyi)-6-hydroxy-4-methoxy-1,3- 
benzo JIOKI sole {compound 9) 10036] 
[Chemical formula 1 1] 



[0037]The mark compound was obtained like Embodiment 1 except using 3,4,5- 
trimethoxyphenyl boric acid instead of the phenylboric acid of Embodiment 1 . 1 HNMR 
(CDCI3,400MHz) delta3.86 (6H, s, CH3 ), 3.88 (3H. s, CH3) 3.90 (3H, s. CH3). 4.94 (1H, brs, 
OH ), 5.91 (2H, s, CH2). 6.31 (1H, s, Ar-H), and 6.53 (2H, s, AMH). 

[0038](Embodiment 9) Composition of a 5-(2-methoxypheny)-6-hydroxy-4-methoxy-1,3-benzo 
JIOKI sole (compound 10) [0039] 
[Chemical formula 12] 



[0040]The 6-benzyloxy 5-bromo-4-methoxy- 1 ,3-benzo JIOKI sole obtained in Embodiment 1 
(360 mg, 1 .07 mmol), 2M potassium carbonate solution (0.6 ml) and toluene 6 mLwere added 
to 2-methoxypheny boric acid (240 mg, 1.61 mmol) and tetrakis (triphenyl phosphine) 
palladium (120 mg, 0.1 1 mmol), and it agitated at 120 ** for 16 hours. The reaction mixture 
was opened in 1N chloride, and ethyl acetate extracted. Water and a saturation salt solution 
washed the organic layer one by one, and it dried and condensed with anhydrous magnesium 
sulfate. Silica gel column chromatography (developing solvent; hexane : ethyl acetate =5:1) 
refined residue. The obtained oily matter was dissolved in ethyl acetate (10 mL), and Pd-C 
(150 mg) was added 10%, and at the room temperature, it agitated overnight and 
hydrogenated. The reaction mixture was filtered and condensed. Silica gel column 
chromatography (developing solvent; hexane : ethyl acetate =3:1) refined residue, and crystal 
118 mg (40%) of the mark compound was obtained. 1H NMR(CDCi3,400MHz) delta 3.82 (3H, 
s, CH3 ), (3H, s, CH3) 3.83 5.03 (1 H, brs, OH), 5.91 (2H, m, CH2) 6.33 (1 H, s, ANH), 7.03-7.06 
(2H, m, Ar-H), 7.22-7.25 (1 H, m. Ar-H) , and 7.37-7.41 (1 H, m, Ar±i). 
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[0041](Embodiment 10) Composition of a 5-(thienyi)-6-hydroxy-4-methoxy-1,3-benzo JiOKI 
sole (compound 11) [0042] 
[Chemical formula 13] 



h'-j (12) 

[0043}Process 1 The 6-benzyloxy 5-bromo-4-methoxy-1 .3-benzo JIOKI sole obtained in 
synthetic Embodiment 1 of the 5-(th ienyl)-6-benzy toxy 4-methoxy-1 , 3-benzo JIOKi sole (300 
mg, 0.89 mmol), 2 -(bird butylstannyl)- HMPASmL was added to a thiophene (565mL, 1.78 
mmoi) and tetrakis (triphenyl phosphine) palladium (51 mg, 0.04 mmol), and it agitated at 100 
** for 4 hours. The reaction mixture was opened in 1N chloride, and It extracted with 
diethylether. Water and a saturation salt solution washed the organic layer one by one, and It 
dried and condensed with anhydrous magnesium sulfate. Silica gel column chromatography 
(developing solvent; hexane : ethyl acetate =5:1) refined residue. 281 mg (93%) was obtained 
by making a mark compound into an oily matter. 1HNMR (CDCI3,400MHz) delta3.90 (3H, s, 
CH3), 4.96 (2H. s, CH2) 5.92 (2H, s, CH2), 6.38 (1H, s. A^H), 7.06-7.07 (1H, m, fi^), 7.27- 
7.34 (7H, m, AMH)- MS (El) m/z 340 {M+), 249 (100%), 219, 91. 
[0044]Process 2 The 5-(thlenyl)-6-benzyloxy 4-methoxy-1 .3-benzo JIOKi sole (280 mg) 
obtained by the synthesizing process 1 of the 5-(thienyl)-6-hydroxy-4-methoxy-1. 3-benzo 
JIOKI sole is dissolved in ethyl acetate (10mL), Pd-C (150 mg) was added 10%, and at the 
room temperature, it agitated overnight and hydrogenated. The reaction mixture was filtered 
and condensed. Silica gel column chromatography (developing solvent; hexane : ethyl acetate 
=5:1) refined residue, it recrystallized with petroleum ether, and 15 mg (7%) of crystals of the 
mark compound were obtained. The melting point of 75.6 - 77.0 **. 1HNMR (CDCI3,400MHz) 
delta3.91 (3H, s, CH3 ), (1H, brs, OH) 5.21 5.91 (2H, s. CH2), (1H, s, Ar^l) 6.31 7.06 (1H, dd, J 
= 0.8, 3.5 Hz, Ar-H), 7.15 (1H, dd, J = 3.5, 5.0 Hz, Ar-H) 7.48 (IN. dd, J = 0.8. 5.0 Hz. Ar^H)- 
MS (El) m/z250 (M+, 100%), 235, 219. 205. 121. 

[0045](Embodiment 1 1) Composition of a 5-(2-franc)-6-hydroxy-4-methoxy-1, 3-benzo JIOKI 
sole (compound 12) [0046] 
[Chemical formula 14] 




HO 



HO 




(13) 
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[0047]The 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKI sole of Embodiment 10, 2 -(bird 
butylstannyl)- Instead of a thiophene, 6-buthyldimethyl **********- 5-bromo~4-methoxy-1 ,3- 
benzo JIOKI sole, 2 -(bird butylstannyl)- Except using a franc, the oily matter produced by 
making it be the same as that of Embodiment 10 was dissolved in THF, deprotection of the 
TBAF was added and carried out, and the mark compound was obtained. 1HNMR 
(CDCI3,400MHz) delta 4,00 (3H. s, CH3), (1H, brs, OH) 7.4 5.90 (2H, s, CH2), 6.29 (1H, s, Ar^ 
H) 6.53-6.54 (1H, m, Ar-H ), 6.73-6.74 (1H, m, Ar-H), and 7.48-7.49 (1H, m, A^H), 
(0048](Embodiment 12) Composition of a l,5-d!phenyl-6-hydroxy-4-methoxy-1 ,3-benzo JIOKI 
sole (compound 13) [0049] 
[Chemical formula 15] 



W (14) 

The mark compound was obtained like Embodiment 1 except using a 6-benzyloxy 1.5- 
dibromo-4-methoxy-1 ,3-benzo JIOKI sole Instead of the 5-phenyl-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole of Embodiment 1. 1HNMR (CDCI3,400MHz) delta3.86 (3H. s, CH3), 4.93 
(1H, brs, OH), 5.93 (2H, s, CH2), and 7.37-7.59 (10H. m, AMH). 

[005Q](Embodiment 13) Composition of a 5-(2,4-dimethoxyphenyl)-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole (compound 14) [0051] 
[Chemical formula 16] 



[0052]The mark compound was obtained like Embodiment 9 except using 2,4- 
dimethoxyphenylboric acid Instead of 2-methoxypheny boric acid of Embodiment 9. 1HNMR 
(CDCI3,400MHz) delta 3.80 (3H, s, CH3 ), (3H, s, CH3) 3.81 3.85 (3H, s, CH3), 4.96 (1H, brs, 
OH) 5.90 (2H, m, CH2), 6.32 (1H, s, Ar-H) , 6.60-6.62 (2H, m, Ar-H) , 7.12-7.14 (1H, m. Ml)- 
[0053](Reference example) Composition of a 5-{2-benzofurany!)-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole (compound 1) 
[0054] 

[Chemical formula 17] 
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[0055]The process 1 A 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKI sole obtained in 
synthetic Embodiment 1 of a 5-(2-benzofuranyl)-6-benzyioxy 4-methoxy-1 ,3-benzo JIOKI sole 
(960 mg, 2.82 mmol), Benzofuran-2-boric acid (684 mg, 4.22 mmol), tris(o-toluyl) phosphine 
(128 mg, 0.421 mmoi), A trisbenzylideneacetone 2 palladium chloroform complex (109 mg, 
0.105 mmol) and dllsopropylethylamine (0.982 g-5.64 mmol) were dissolved in 
dimethylformamide lOmL, and it agitated at 90 ** for 1 hour. A reaction mixture was opened in 
ice water and ethyl acetate extracted. Water and a saturation salt solution washed an organic 
layer one by one, and it dried and condensed with anhydrous magnesium sulfate. Silica gel 
column chromatography (a developing solvent; hexane : benzene =1:1) refined residue. A 
mark compound was made into an oily matter and obtained 1,1 4g (100%). 1HNMR 
(CDCI3,400MHz) delta3.95 (3H, s. CH3), 5.01 (2H, s, CH2) 5.96 (2H, s. CH2), 6.39 (1H, s, A^ 
H), 6.83 (1H, s, Ar-H), 6.8-7.6 (10H, m. Ar-H). MS(EI) m/z 374, 283, 255. 
[0056] Process 2 The 5-(2-benzofu ranyl)-6-benzyioxy 4-methoxy-1 ,3-benzo JiOKI sole 
obtained by the synthesizing process 1 of the 5-(2-benzofuranyl)-6-hydroxy-4-methoxy-1,3- 
benzo JIOKI sole (1.14 g-3.04 mmol), It dissolved in ethyl acetate (70mL), and Pd-C (56 mg) 
was added 10%, and at the room temperature, it agitated overnight and hydrogenated. The 
reaction mixture was filtered and condensed. Silica gel column chromatography (developing 
solvent; ethyl acetate : hexane =15:85) refined residue. It recrystallized with petroleum ether 
and 715 mg (88%) of mark compounds were obtained. The melting point of 118**. 1HNMR 
(Acetone-d6, 400 MHz) delta3.95 (3H. s, CH3), 5.06 (2H. s. CH2) 5.98 (2H. s, CH2), 6.31 (1H, 
s, Ar-H) , 6.93 (1H, s. Ar-H) , 7.2-7.6 (6H, m. Ar-H) , and 8.33 (1H, s, OH). MS(El) m/z 284, 269, 
142. 

[0057](Antioxidation activity measurement test) The peroxylipid inhibition test was done by the 
method of Biochem.Blophys.Res. Comm., 135, and 1015-1021-1986 description. The 
concentration of the specimen material which controls the amount of malondialdehydes of 
each compound 50% was computed, using the alpha-tocopherol and propyl gallate as a 
contrast antioxidant (ICgQ). The result Is shown in Table 1. 

[0058] 

[Table llSample IC50 (muM) compound 1 (reference compound) 98 compound 2 83 
compounds 3 56 compounds 4 65 compounds 5 107 compounds 11 44 tocopherol 280 propyl- 
gallate 50[0059] 

[Effect of the InventionJIt is having antioxidation nature and providing drugs, cosmetics, a coal 
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Chemical product, etc. with a useful new benzo JIOKl sole derivative. 
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damages caused hf the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2,**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior ArtJIn recent years, the expectation for an antioxidant is growing as 
cancer, arteriosclerosis, Parkinson's disease, diabetes mellitus, inflammation, and drugs that 
the relevance of phenomena, such as aging, and oxidation reaction in the living body is 
pointed out further, and can control an oxidation mechanism in the living body. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caussed by the use of this translation, 

LThls document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Working exampIe]An embodiment explains this invention. An embodiment is one mode of 
enforcement and does not limit this invention. 

[0011](Embodiment 1) Composition of a 5-phenyl-6-hydroxy-4-methoxy-1 ,3-benzo JIOKI sole 
(compound 2) [0012] 
[Chemical formula 4] 

HO 



[0013]They are acetic acid (13.9 mL) and dichloromethane (5.58.) about the synthetic 4- 
methoxy-6-hydroxy-1,3-benzo JIOKI sole (2.78 g-16.5 mmol) of a process 1 5-bromo-4- 
methoxy-6-hydroxy-1,3-benzo JIOKI sole. It dissolved in mL) and agitated at 0 **. The 
dichloromethane (5.58 mL) solution containing bromine (0.864mL, 16.3 mmol) was dropped 
there. After 1-hour churning and reaction **** were opened in ice water at the room 
temperature, and ethyl acetate extracted. Saturated sodium bicarbonate water and a 
saturation salt solution washed the organic layer one by one. and it dried and condensed with 
anhydrous magnesium sulfate. Silica gel column chromatography (developing solvent; 
hexane : ethyl acetate =4:1) refined residue. It recrystallized with isopropy! ether and the 
crystal 3.4g (83%) of the mark compound was obtained. The melting point of 77.3 - 78.7 **. 1H 
NMR (DMS0-d6, 400 MHz) delta 4.07 (3H, s, CH3), 6.0 (2H. m, CH2) . 6.46 (1H, s, Mi). 8.26 
(1H, s, OH). 

[001 4] Process 2 The 5-bromo-4-methoxy-6-hydroxy-1,3-benzo JIOKI sole (2.55 g, 10.32 
mmol) obtained by the synthesizing process 1 of the 6-benzyloxy 5-bromo-4-methoxy-1 ,3- 
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benzo JIOKI sole. It dissolved in dimethylformamlde 5 mL and was dropped at the 
dimethylformamide (2.5 mL) suspension containing sodium hydride (416 mg, 10.4 mmol) 
under churning at 0 **. After churning and benzylbromide (1.25 ml, 10.5 mmol) were added for 
30 minutes at the room temperature, and it agitated for 30 minutes at the room temperature 
further. The reaction mixture was opened in ice water and ethyl acetate extracted. Saturated 
sodium bicarbonate water and a saturation salt solution washed the organic layer one by one, 
and it dried and condensed with anhydrous magnesium sulfate. Silica gel column 
chromatography (developing solvent; hexane : ethyl acetate =4:1) refines residue, a mark 
compound is made into an oily matter, and it is 2.78 g. It obtained (80%). 1HNMR 
(CDCI3,400MHz) delta 4.07 (3H, s, CHS), 5.06 (2H, s, CH2), 5.90 (2H, s. CH2), 6.34 (1H, s, 
Ar-H). 7.3-7.5 (6H, m, Ar-H). 

[0015]Process 3 The 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKI sole obtained by the 
synthesizing process 2 of the 5-phenyl-6-hydroxy-4-methoxy-1,3-benzo JIOKI sole (300 mg, 
0.89 mmol), Phenylboric acid (119 mg, 0.98 mmol), a tetrabutylammonium star's picture (287 
mg, 0.89 mmol). Water 2mL was added to palladium acetate (4 mg, 0.018 mmol) and 
potassium carbonate (307 mg, 2.22 mmol), and it agitated at 90 ** for 1 hour. The reaction 
mixture was opened in 1 N chloride, and ethyl acetate extracted. Water and a saturation salt 
solution washed the organic layer one by one, and it dried and condensed with anhydrous 
magnesium sulfate. Silica gel column chromatography (developing solvent; hexane : ethyl 
acetate =20:1) refined residue. The mark compound was made into the oily matter and 
obtained 241 mg (81%). 1HNMR (CDC13,400MHz) deita3.81 (3H, s, CH3), 4.85 (2H, s, CH2), 
5.92 (2H. s. CH2), 6.38 (1H, s, Ar-H) , 7.1-7.4 (10H, m, Ar-H ). MS (El) m/z 334 (IV1+, 100%), 
243, 213, 91. 

[0016]The process 4 A 5-phenyl-6-benzyloxy 4-methoxy-1,3-benzo JIOKI sole (200 mg) 
obtained by the synthesizing process 3 of a 5-phenyl-6-hydroxy-4-methoxy- 1 , 3-benzo JIOKI 
sole is dissolved in ethyl acetate (lOmL), Pd-C (20 mg) was added 10%, and at a room 
temperature, it agitated overnight and hydrogenated. A reaction mixture was filtered and 
condensed. Silica gel column chromatography (a developing solvent; hexane : ethyl acetate 
=5:1) refined residue, it recrystallized with petroleum ether, and 136 mg (93%) of crystals of a 
mark compound were obtained. The melting point of 88.1 - 89.4 **. 1HNMR (CDCI3,400MHz) 
delta3.83 (3H, s. CH3), (1H, brs, OH) 4.78 5.91 (2H, s. CH2), 6.31 (1H, s, Ar±[) 7.32-7.34 (2H, 
m. Ar-H) , 7.37-7.41 (1H, m, Ar-H) , and 7.46-7.50 (2H, m, Ar-H) . MS(EI) m/z 244 (M+, 100%), 
199, 171, 115. 

[0017](Embodiment 2) Composition of a 5-(4-methoxypheny)-6-hydroxy-4-methoxy-1 ,3-benzo 
JIOKI sole (compound 3) [0018] 
[Chemical formula 5] 
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[00 19] A mark compound was obtained like Embodiment 1 except using 4-methoxypheny bon 
acid instead of phenylboric acid of Embodiment 1 The melting point of 83.0 - 83.8 **. 1 HNMF 
(CDCI3,400MHz) delta3.83 (3H, s, CH3), 3.85 (3H, s. CH3) 4.79 (1H, brs, OH), 5.90 (2H, s, 
CH2). 6.30 (1H, s, Ar-H), 7.00-7.02 (2H, m, Ar-H). and 7,23-7.25 (2H, m, Ar4H). MS(EI) m/z 
274 (M+, 100%), 259. 229, 201, 145, 

[0020](Embodiment 3) Composition of a 5-(4-methyiphenyi)-6-hydroxy-4-methoxy-1,3-benzo 

JIOKI sole (compound 4) [0021] 

[Chemical formula 6] 



[Q022]A mark compound was obtained like Embodiment 1 except using 4-methylphenyl boric 
acid instead of phenylboric acid of Embodiment 1. The melting point of 124.8 - 126.6 **. 
1HNMR (CDCI3,400MHz) delta2.40 (3H, s. CH3). 3.83 (3H, s, CH3) 4.80 (1H, brs, OH), 5.90 
(2H. s. CH2). 6.30 (1H, s, Ar±D. 7.20-7.22 (2H, m. AMH). and 7.28-7.30 (2H. m, ANH)- MS(EI) 
m/z 258 (M+, 100%), 243, 213, 185, 129. 

[0023](Embodiment4) Composition of a 5-(4-biphenyl)-6-hydroxy-4-methoxy-1 ,3-benzo JIOKI 
sole (compound 5) [0024] 
[Chemical formula 7] 

L 1 

"^-^""^^l^^^ HO 



[0025]A mark compound was obtained like Embodiment 1 except using 4-biphenyl boric acid 
instead of phenylboric acid of Embodiment 1. The melting point of 141.8- 143.5 **. 1HNMR 
(CDCI3.400MHZ) delta3.87 (3H, s, CH3), (IN, brs, OH) 4.86 5.91 (2H, s. CH2), 6.33 (1H, s, Ar^ 
H) 7.35-7.41 (3H, m. Ar-H ), 7.44-7.48 (2H, m, Ar-H), 7.63-7.65 (2H, m, ANH). 7.68-7.71 (2H, 
m. Ar-H) . MS(Ei) m/z 320 (M+, 100%). 275, 247, 191. 
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I0026](Embodiment 5) Composition of a 5-(3-metlioxypheny)-6-liydroxy-4-methoxy-1.3-benzo 
JIOKI sole (compound 6) [0027] 
[Chemlcaf formula 8] 




(7) 

[0028]The mark compound was obtained like Embodiment 1 except using 3-methoxypheny 
boric acid instead of the phenyiboric acid of Embodiment 1 . 1 HNIVIR(CDCI3,400MHz) delta 
3.83 (3H. s, CH3). (3H. s, CH3) 3.84 4.86 (1H, brs, OH). 5.91 (2H. s, CH2) 6.31 (1H, s. ArjH), 
6.86-6.95 (4H. m. Ar4H), and 7.40 (1H, dd. and J = 7.9, 7.9 HzAr-H) . 
[0029](Embodiment 6) Composition of a 5-(4-trifluoro metliyiphenyl)-6-hydroxy-4-methoxy-1,3- 

benzo JIOKI sole (compound 7) [0030] 
[Chemical formula 9] 

0~J (8) 

[0031]The mark compound was obtained iike Embodiment 1 except using 4-trifluoromethyi 
phenylboric add instead of the phenylboric acid of Embodiment 1. 1HNIVIR(CDCI3.400MHz) 
delta 3.85 (3H, s. CH3), 4.62 (1 H. brs. OH), 5.91 (2H, s. CH2), 6.30 (1 H. s, AMH). 7.30-7.37 
(4H, m, Ar-H). 

[0032](Embodiment 7) Composition of a 5-(3,4-dlmethoxyphenyl)-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole (compound 8) [0033] 
[Chemical fonnula 10] 

- t 

[0034]The mark compound was obtained like Embodiment 1 except using 3,4- 
dimethoxyphenylboric acid instead of the phenylboric acid of Embodiment 1. 1HNMR 
(CDC!3,400MHz) delta 3.85 (3H. s. CH3), (3H, s. CH3) 3.88 3.93 (3H. s, CH3), (1H. brs, OH) 
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4.88 5.90 (2H, s, CH2), 6.31 (1H, s, Ar41) 6 83 (IH, d. J = 1.9 HzAr-H ), 6.88 (1H, dd, and J - 
1.9. 8.0 HzAr-H) , 6.98 (IH, d, J = 8.0 HzAr-H) . 

[0035]{Embodiment 8) Composition of a 5-(3.4,5-trimethoxyphenyl)-6-hydroxy-4-methoxy-1,3- 
benzo JIOKI sole (compound 9) [0036] 
[Chemical formula 1 1] 



[0037]The mark compound was obtained like Embodiment 1 except using 3,4,5- 
trimethoxyphenyl boric acid instead of the phenylboric acid of Embodiment 1 . 1 HNMR 
(CDCI3,400MHz) delta3.86 (6H, s, CH3). 3.88 (3H, s, CH3) 3.90 (3H, s, CH3). 4.94 (IH. brs, 
OH), 5.91 (2H, s. CH2), 6.31 (1H, s. Ardd), and 6.53 (2H, s, Ar^i). 

[0038](Embodiment 9) Composition of a 5-(2-methoxypheny)-6-hydroxy-4-methoxy-1,3-benzo 
JIOKI sole (compound 10) [0039] 
[Chemical formula 12] 




(11) 

[0040]The 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKi sole obtained in Embodiment 1 
(360 mg, 1.07 mmol), 2M potassium carbonate solution (0.6 ml) and toluene 6 mL were added 
to 2-methoxypheny boric acid (240 mg, 1.61 mmol) and tetrakis (triphenyl phosphine) 
palladium (120 mg, 0.11 mmol), and it agitated at 120 ** for 16 hours. The reaction mixture 
was opened in 1N chloride, and ethyl acetate extracted. Water and a saturation salt solution 
washed the organic layer one by one, and it dried and condensed with anhydrous magnesium 
sulfate. Silica gel column chromatography (developing solvent; hexane : ethyl acetate =5:1) 
refined residue. The obtained oily matter was dissolved in ethyl acetate (10 mL), and Pd-C 
(150 mg) was added 10%, and at the room temperature, It agitated ovemight and 
hydrogenated. The reaction mixture was filtered and condensed. Silica gel column 
chromatography (developing solvent; hexane : ethyl acetate =3:1) refined residue, and crystal 
1 18 mg (40%) of the mark compound was obtained. IH NMR(CDCI3,400MHz) delta 3.82 (3H, 
s. CH3). (3H. s, CH3) 3.83 5.03 (IH, brs, OH), 5.91 (2H, m. CH2) 6.33 (IH, s, Ar+i). 7.03-7.06 
(2H, m, Ar-H) , 7.22-7.25 (IH. m. Ar-H) , and 7.37-7.41 (IH. m. Ar4H). 
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[0041]{Embodiment 10) Composition of a 5-(thienyl)-6-hydroxy-4-methoxy-1 .3-benzo JIOKl 
sole (compound 11) [0042] 
[Chemical formula 1 3] 



[0043]Process 1 The 6-benzyloxy 5-bromo-4-methoxy- 1 ,3-benzo JIOKl sole obtained in 
synthetic Embodiment 1 of the 5-(thienyl)-6-benzyloxy 4-methoxy-1 ,3-benzo JIOKl sole (300 
mg, 0.89 mmol), 2 -(bird butylstannyl)- HMPASmL was added to a thiophene (565mL, 1.78 
mmol) and tetrakis (triphenyl phosphine) palladium (51 mg, 0.04 mmol), and it agitated at 100 
** for 4 hours. The reaction mixture was opened in 1 N chloride, and it extracted with 
diethylether. Water and a saturation salt solution washed the organic layer one by one, and It 
dried and condensed with anhydrous magnesium sulfate. Silica gel column chromatography 
(developing solvent; hexane : ethyl acetate =5:1) refined residue. 281 mg (93%) was obtained 
by making a mark compound Into an oily matter. 1HNMR (CDCI3,400MHz) delta3.90 (3H, s, 
CH3), 4.96 (2H, s, CH2) 5.92 (2H. s, CH2). 6.38 (1H. s. Ar±!). 7.06-7.07 (1H. m. Ar±l). 7.27- 
7.34 (7H. m, Ar±l). MS (El) m/z 340 (M+), 249 (100%). 219, 91. 
[0044]Process 2 The 5-(thlenyl)-6-benzyloxy 4-methoxy-1 ,3-benzo JIOKl sole (280 mg) 
obtained by the synthesizing process 1 of the 5-(thlenyl)-6-hydroxy-4-methoxy-1,3-bcnzo 
JIOKl sole is dissolved In ethyl acetate (lOmL), Pd-C (150 mg) was added 10%, and at the 
room temperature, it agitated overnight and hydrogenated. The reaction mixture was filtered 
and condensed. Silica gel column chromatography (developing solvent; hexane : ethyl acetate 
=5:1) refined residue, it recrystallized with petroleum ether, and 15 mg (7%) of crystals of the 
mark compound were obtained. The melting point of 75.6 - 77.0 **. IHNMR (CDCI3,400MHz) 
delta3.91 (3H, s, CH3), (1H, brs, OH) 5.21 5.91 (2H, s, CH2). (1H, s, Ar^D 6.31 7.06 (1H, dd, J 
= 0.8, 3.5 Hz, Ar-H), 7.15 (1H, dd, J = 3.5, 5.0 Hz, ArjH) 7.48 (1H. dd, J = 0.8. 5.0 Hz, Ar±D- 
MS (El) m/z250 (M+, 100%), 235. 219, 205, 121. 

[0045](Embodiment 1 1) Composition of a 5-(2-franc)-6-hydroxy-4-methoxy-1 ,3-benzo JIOKl 
sole (compound 12) [0046] 
[Chemical formula 14] 




HO 




HO 



(13) 
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[0047]The 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKI sole of Embodiment 10, 2 -(bird 
butylstannyl)- Instead of a thiophene. 6-buthy!dimethyl **********- 5-bromo-4-methoxy-1 ,3- 
benzQ JIOKI sole, 2 -(bird butylstannyl)- Except using a franc, the oily matter produced by 
making It be the same as that of Embodiment 10 was dissolved in THF, deprotection of the 
TBAF was added and carried out, and the mark compound was obtained. 1HNMR 
(CDCI3,400MHz) delta 4.00 (3H, s, CH3), (1H, brs, OH) 7.4 5.90 (2H, s, CH2), 6.29 (1H, s, Ar^ 
H) 6.53-6.54 (1H, m, Ar-H), 6.73-6.74 (1H, m, Ar-H ), and 7.48-7.49 (1H, m, Ar4H). 
[0048](Embodiment 12) Composition of a 1,5-d!phenyl-6-hydroxy-4-methoxy-1,3-benzo JIOKI 
sole (compound 13) [0049] 
[Chemical formula 15] 



b-J (14) 

The mark compound was obtained like Embodiment 1 except using a 6-benzyloxy 1,5- 
dibromo-4-methoxy-1,3-benzo JIOKI sole instead of the 5-pheny!-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole of Embodiment 1. 1HNMR (CDCI3,400MHz) delta3.86 (3H. s, CH3), 4.93 
(1H, brs, OH), 5.93 (2H, s, CIH2), and 7.37-7.59 (10H, m, Ar^l). 

[0050](Embodiment 13) Composition of a 5-(2,4-dimethoxyphenyl)-6-hydroxy-4-methoxy-1 ,3- 
benzo JIOKI sole (compound 14) [0051] 
[Chemical formula 16] 



[0052]The mark compound was obtained like Embodiment 9 except using 2,4- 
dimethoxyphenylboric acid instead of 2-methoxypheny boric acid of Embodiment 9. 1HNMR 
(CDCI3,400MHz) delta 3.80 (3H, s. CH3) , (3H, s, CH3) 3.81 3.85 (3H, s, CH3), 4.96 (1H, brs, 
OH) 5.90 (2H, m, CH2), 6.32 (1H, s, Ar-H ), 6,60-6.62 (2H, m, ArJH). 7.12-7.14 (1H, m, AMH). 
[0053j(Reference example) composition (compound 1) of a 5-(2-benzofuranyl)-6-hydroxy-4- 
methoxy-1 .3-benzo JIOKI sole 
[0054] 

[Chemical formula 17] 
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HO 



I 



O-/ (2) 



!55]Process 1 The 6-benzyloxy 5-bromo-4-methoxy-1 ,3-benzo JIOKI sole obtained in 
synthetic Embodiment 1 of the 5-(2-benzofuranyl)-6-benzyloxy 4-methoxy-1 ,3-benzo JIOKI 
sole (960 mg, 2.82 mmol), Benzofuran-2-boric acid (684 mg, 4.22 mmol), tris(o-toluyl) 
phosphine (128 mg, 0.421 mmol), A trisbenzylideneacetone 2 palladium chloroform complex 
(109 mg, 0.105 mmol) and diisopropylethylamine (0.982 g-5.64 mmol) were dissolved in 
dimethylformamide lOmL, and it agitated at 90 ** for 1 hour. The reaction mixture was opened 
in ice water and ethyl acetate extracted. Water and a saturation salt solution washed the 
organic layer one by one, and it dried and condensed with anhydrous magnesium sulfate. 
Silica gel column chromatography (developing solvent; hexane : benzene =1:1) refined 
residue. The mark compound was made into the oily matter and obtained 1.14g (100%). 
1HNMR (CDCI3,400MHz) delta3.95 (3H, s, CH3). 5.01 (2H. s, CH2) 5.95 (2H, s, CH2), 6.39 
(1H, s. Ar-H) , 6.83 (1H, s, Ar-H) , 6.8-7.6 (10H. m, Ar-H). MS(EI) m/z 374, 283, 255, 
[0056]Process 2 The 5-(2-benzofuranyi)-6-benzyioxy 4-methoxy-1 ,3-benzo JIOKI sole 
obtained by the synthesizing process 1 of the 5-(2-benzofuranyi)-6-hydroxy-4-methoxy-1,3- 
benzo JIOKI sole (1.14 g-3.04 mmol), It dissolved in ethyl acetate (70mL), and Pd-C (56 mg) 
was added 10%, and at the room temperature, it agitated overnight and hydrogenated. The 
reaction mixture was filtered and condensed. Silica gel column chromatography (developing 
solvent; ethyl acetate : hexane =15:85) refined residue. It recrystallized with petroleum ether 
and 715 mg (88%) of mark compounds were obtained. The melting point of 118 **. 1HNMR 
(Acetone-d6, 400 MHz) delta3.95 (3H. s, CH3), 5.06 (2H, s, CH2) 5.98 (2H, s, CH2), 6.31 (1H, 
s, Ar4H), 6.93 (1H, s, ANH). 7.2-7.6 (6H. m, Ar4H). and 8.33 (1H, s, OH). MS(EI) m/z 284, 269, 
142. 

[0057](Antioxidation activity measurement test) The peroxylipid inhibition test was done by the 
method of Biochem.Biophys.Res. Comm., 135, and 1015 -1021-1986 description. The 
concentration of the specimen material which controls the amount of malondialdehydes of - 
each compound 50% was computed, using the alpha-tocopherol and propyl gallate as a 
contrast antioxidant (ICgg). The result is shown In Table 1. 

[0058] 

[Table 1]The sampie 1C50 (muM) compound 1 (reference compound) 98 compound 2 The 83 
compounds 3 The 56 compounds 4 The 65 compounds 5 The 107 compounds 11 44 
tocopherol 280 propyl-gallate 50 
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* NOTICES * 

.]P0 and INPIT are not responsible for any 
dasages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 

original precisely. 

2.**** shows the word which can not be translated, 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A general formula (1) 

[Chemical formula 1] 
HO 




(1) 

[Here, R1 is hydrogen or a low-grade aikyi group, and either [ at least ] R2 or R3 are an 

aromatic ring or heterocyde (except for a benzofuran ring). 

A benzo JIOKI sole derivative by which the remainder is expressed with arbitrary substituents 
chosen from hydrogen], and its salt. 

[Claim 2]A benzo JIOKI sole derivative of Claim 1 whose R2 is an aromatic ring or heterocyde 
(except for a benzofuran ring) at least among a general formula (1). 



[Translation done.] 
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